INTRODUCTION t
In recent years the application of the techniques of atomic beam resonances has led to very precise measurements of the g values associated with the levels of the ground multiplets of the atoms belonging to the first rare earth series, the lanthanides. Measurements of the hyperfine structure of the levels of these mul tipl.ets has permitted. the evaluation of the nuclear magnetic and electric quadrupole moments of the atoms. Spectrascopic studies have succeeded in establishing all the energy levels of the ground multiplets of the Ndi and Smi atoms~ .Except for Cei, Gdi and Tbi, To cal:culate the spin-orbit corrections it was necessary to estimate the Slater integrals Fk and the spin-orbit coupling constants s4f~ The ratios of the integrals Fk were assumed to be those calculated for a 4f-hydrogenic .
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In the present paper it is shown that the energy levels of the ground multiplets of the lanthanide atoms are very sensitive to the magnitude of the spin-orbit coupling constants and relatively insensitive to the precise form of the Coulomb interaction. It is found that the remarkably close agreement between the calculated and experimental g values obtained by Judd and Lindgren 1 does not imply that the 4f-eigenfunctions for the lanthanides are necessarj.ly even to a close approximation) hydrogen-like.
Calculations of the spin-orbit corrections to the g values were made by diagonalizing the energy matrices of the appropriate 4fn configurations.
The eigenvectors obtained from these diagonalizations are tabulated and used to obtain accurate intermediate coupling corrections for the g values.
An attempt has been made to obtain reliable estimates of the energies of the levels of the ground multiplets which in many cases still have to be established experimentally. Schuurmans   2 has established all the levels of the 4f 4 ( 5 I)6s 2 multiplet of Ndi while Albertson 3 has established those of the 4f 6 ( 7 F)6s 2 mULti- This agreement with experiment is better than might be expected when it is remembered that no attempt has been made to include the spinspin) spin-other-orbit or configuration interactions which in general will be of larger magnitude than the mean deviations for these calculations.
ENERGY LEVELS OF Ndi AND Smi
The calculation is even more impressive when it is realized that the eigenvectors obtained from the diagonalization of the energy matrices permit an almost exact treatment of the spin-orbit corrections to the g values to be made which results in the observed and calculated g values to agree almost within the experimental errors which for the most part occur in the fifth decimal place.
This remarkable agreement might be thought to justify the simple expedient of taking the ratios of the Slater integrals as those of the 4f-hydrogenic eigenfunction. It might also be thought possible to make accurate predictions of the energies of the levels of the higher multiplets using these parameters. Such conclusions are erroneous. This may be readily seen by considering the calculation of the energies of the ground multiplets from the standpoint of perturbation theory. The splittings of the ground multiplet will be given to second order by
(1) where lo denotes the ground level and fm) an upper level at an energy E m above it while A is the spin-orbit interaction operatOt"• The eigenfunctions for the perturbed levels of the ground multiplet will be ·given by
The energy denominators appearing in these equations will be equal to the difference in the Coulombic energy of the upper state lm) and the lower state!O). These energies have been tabulated by Elliott, Judd and Runciman.9
An inspection of their tables shows that in.almost every case the energy denominators appearing in these equations will be quite large. This gives the reason for the apparent success of the hydrogenic approximation for the ground multiplets of the lanthanides. Since the energy denominators are large slight changes in the energy denominators will not affect the levels of the gro~nd multiplets to any appreciable extent. Departures of the ratios of the Slater integrals from those of the 4f-hydrogenic eigenfunction will result in changes in the energy denominators but their effect for the most part will not be felt by the low lying levels of the ground multiplets. We conclude that for the ground multiplets of the atoms of the lanthanides the splittings of the levels will not be a sensitive function of the choice of 6 Slater integrals. To test this conclusion the energy matrices of the f configuration were diagonalized taking the ratios of the Slater integrals to be those of the 5f-hydrogenic eigenfunction In making the calculations of the g values for Table II 
(6') (7) The calculation of the matrix elements of the double tensors V has been discussed elsewhere. 14 ) 15
Using eqns (4) In many cases it is impractical to attempt a complete calculation of the relativistic-diamagnetic correction.and a method of making an approximate correction is desirable. We have found the formula og -ci i g(3 (T+Y) 3 1_ --, 2(T+U)) + 2(T+u)j (10) where the g on the r.h.s. is the intermediate coupling corrected Lande g value will usually result in relativistic-diamagnetic corrections which differ from those calculated using the complete formula of eqn (4) I t will be noted that these shifts are larger than the d~screpancies between the calculated and experimental energies given in this paper ~here these effects have been .
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